Spinal and bulbar muscular atrophy: androgen receptor dysfunction caused by a trinucleotide repeat expansion.
Kennedy's disease (spinal and bulbar muscular atrophy) is an X-linked form of motor neuron disease that affects adult men. The syndrome is characterized by progressive atrophy of the limb muscles, pelvic and shoulder girdles and dysphagia and dysarthria, and is caused by the degeneration of spinal and bulbar motor neurons. Kennedy's disease is caused by a trinucleotide repeat expansion of a CAG repeat in exon A of the androgen receptor gene, and is one of a group of neurological diseases caused by trinucleotide repeat expansions in different genes. The mutation in Kennedy's disease involves an increased number of glutamine residues in the amino-terminal domain of the receptor. Point mutations and deletions in the androgen receptor gene cause androgen insensitivity syndrome, however subjects with Kennedy's disease have normal virilization, although progressive gynaecomastia, testicular atrophy and infertility may occur. Androgen receptors are expressed widely in the normal brain, and in the anterior horn cells of the spinal cord; however, their role in neuronal tissue is not known, nor is it known how the androgen receptor gene mutation causes neuronal degeneration. Kennedy's disease is likely to be a 'gain of function' abnormality, so that the presence of the receptor with an increased number of glutamines is toxic to motor neurons. It is possible that the mutation alters interaction of the receptor with other neuronal transcription factors, or neuronotoxicity may occur because of a non-specific effect caused by the presence of a protein with a large homoglutamine domain. Studies of patients with Kennedy's disease have shown that expression of androgen receptor mRNA and protein in spinal cord may be decreased, as can be the affinity of the mutant receptor for androgen. In vitro studies have shown impaired transcription activation ability of the mutant androgen receptor. The age at onset of Kennedy's disease may correlate with the size of the CAG repeat, however there is a large degree of variability of age at onset between subjects with the same number of repeats. Further study of the effect of the Kennedy's disease mutation on androgen receptor function in motor neurons will allow us to increase our understanding of the pathogenesis of this disease.